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(wherein R^CO is an acyl group having 10 to 24 carbon atoms) with a 
compound shown by formula (2): 



(wherein R 2 is an alkylene group having 1 to 4 carbon atoms, R 3 and R 4 
are a hydrogen atom or an alkyl group having 1 to 3 carbon atoms, and 
n is 1 to 3), and 



Claims: 



1. An additive for regenerating wastepaper consisting of an 
amide compound or a salt thereof, 

wherein the amide compound is obtained by reacting a 
compound shown by formula (l): 

R'COOH (1) 




l 



wherein the molar ratio of the compound shown by formula (l) 
and the compound shown by formula (2) is 1.5 • 1 to 3.3 : 1. 

2. The additive for regenerating wastepaper of claim 1, 
wherein R^CO in formula (l) comprises an unsaturated acyl group 
having 16 to 24 carbon atoms in an amount of 20 to 100 wt%. 

3. A method for producing regenerated paper characterized 
in that the additive for regenerating wastepaper of claim 1 or 2 is 
added in an amount of 0.03 to 8 wt% with respect to the weight of 
wastepaper pulp. 

Column 1, lines 22 to 26 
[0001] 

[Field of the invention] The present invention relates to an 
additive for regenerating wastepaper and a method for producing 
regenerated paper. In more detail, the present invention relates to an 
additive for regenerating wastepaper that can provide regenerated 
paper with improved bulkiness and oil absorption properties from 
wastepaper pulp, and a method for producing regenerated paper. 

Column 3, line 15 to column 4, line 39 
[0008] 

[Embodiments for carrying out the invention] The compound 
shown by formula (l) that is used for the present invention is a 
carboxylic acid having 10 to 24 carbon atoms. Specific examples of 
such a carboxylic acid include capric acid, lauric acid, myristic acid, 
palmitic acid, palmitoleic acid, stearic acid, oleic acid, linoleic acid, 
linolenic acid, arachic acid, behenic acid, erucic acid, and lignoceric 
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acid. These carboxylic acid can be used alone or in combination of two 
or more. The examples further include mixed fatty acids derived from 
natural oils or fats such as cocoanut oil fatty acid, palm oil fatty acid, 
beef tallow fatty acid, lard fatty acid, soybean oil fatty acid, rape seed 
oil fatty acid, tall oil fatty acid, olive oil fatty acid, cocoa butter fatty 
acid, sesame oil fatty acid, corn oil fatty acid, sunflower oil fatty acid, 
cotton seed oil fatty acid, and hydrogenated substances thereof 
Among these, a saturated or unsaturated fatty acid having 12 to 22 
carbon atoms is preferable, a saturated or unsaturated fatty acid 
having 14 to 18 carbon atoms is more preferable. With a carboxylic 
acid having less than 10 carbon atoms, the resultant amide compound 
can provide only a low effect of improving the bulkiness and the oil 
absorption, and with a carboxylic acid having more than 24 carbon 
atoms, the handling of the resultant additive becomes difficult, and 
thus, such carboxylic acids are not preferable. 
[0009] 

When the compound shown by formula (l) comprises an 
unsaturated carboxylic acid having 16 to 24 carbon atoms in an 
amount of 20 to 100 wt%, the resultant amide compound can provide 
excellent effects of improving the bulkiness and the oil absorption, as 
well as improving the handling of an additive made of the compound. 
Examples of the unsaturated carboxylic acid include palmitoleic acid, 
oleic acid, linoleic acid, linolenic acid, and erucic acid; and natural 
mixed fatty acids having 20 to 100 wt% of such an unsaturated 
carboxylic acid. Examples of such natural mixed fatty acids include 
soybean oil fatty acid, palm oil fatty acid, olive oil fatty acid, cocoa 
butter fatty acid, sesame oil fatty acid, corn oil fatty acid, sunflower oil 
fatty acid, cotton seed oil fatty acid, beef tallow fatty acid, and lard 
fatty acid. Particularly preferable examples of carboxylic acids 
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include soybean oil fatty acid, oleic acid, and erucic acid. 
[0010] 

R 2 in the compound shown by formula (2) is an alkylene group 
having 1 to 4 carbon atoms. Specific examples of R 2 include a 
methylene group, an ethylene group, a trimethylene group, a propylene 
group, a tetramethylene group, and a butylene group. The compound 
(2) may include single kind of or two or more kinds of R 2 . R 3 and R 4 
are a hydrogen atom or an alkyl group having 1 to 3 carbon atoms. 
Specific examples of the alkyl groups having 1 to 3 carbon atoms 
include a methyl group, an ethyl group, and a propyl group, n is 1 to 
3. In other words, the compound shown by formula (2) is a compound 
having at least three amino groups in the molecule. When a 
compound other than such compound is employed, only low effects of 
improving the bulkiness and the oil absorption can be obtained. 

[0011] 

The amide compound (i.e., an additive for regenerating 
wastepaper of the present invention), which is an amide compound 
derived from a compound shown by formula (l) and a compound shown 
by formula (2), can be obtained, for example, by the following 
processes. The compound shown by formula (l) and the compound 
shown by formula (2) are placed in a reaction vessel, and the mixture is 
heated to increase the temperature in a nitrogen atmosphere while 
stirring, and then, the reaction was carried out for several hours while 
removing water to the outside of the system, thus obtaining the 
objective amide compound. The amount of compound shown by 
formula (l) is 1.5 to 3.3 moles, and preferably, 1.8 to 3.1 moles with 
respect to 1 mol of the compound shown by formula (2). 

[0012] 

The amide compound obtained by the reaction of the 
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compound shown by formula (l) and the compound shown by formula 
(2) can be used as an additive for regenerating paper by itself. But, 
the handling becomes even easier if the amide compound is used in the 
form of a salt by being reacted with an inorganic acid or an organic 
acid. Such a salt can be conveniently used as an additive. Examples 
of the inorganic acid include hydrochloric acid, sulfuric acid, carbonic 
acid, nitric acid and phosphoric acid. . Examples of the organic acid 
include formic acid, acetic acid, propionic acid, octylic acid, butyric acid, 
oxalic acid, malonic acid, itaconic acid, adipic acid, succinic acid, 
sebacic acid, citric acid, hydroxybenzoic acid, malic acid, 
hydroxymalonic acid, lactic acid, salicylic acid, hydroxyvaleric acid, 
aspartic acid, glutamic acid, taurin, sulfamic acid, lauric acid, myristic 
acid, palmitic acid, stearic acid, and oleic acid. Among these, organic 
acids are preferable, and among these, formic acid, acetic acid and 
propionic acid are particularly preferable. When the amide compound 
is used as a salt, the total amine value of the amide compound is 
measured, and a necessary amount of an organic acid or an inorganic 
acid is added in an equivalent of the total amine value to form a salt of 
the amide compound. 
[0013] 

The amount of the additive for regenerating wastepaper of the 
present invention is preferably in the range from 0.03 to 8 parts by 
weight with respect to the weight of wastepaper pulp. The additive 
can be used in any step in which the system comprises water and pulp. 

Column 6, lines 8 to 22 

[0017] 
(Examples) 

The present invention will be described more specifically by 
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way of examples and comparative examples. 
Synthesis Example 1 

First, 284.5 g (l mol) of stearic acid and 51. 5g g (0.5 mol) of 
diethylenetriamine were placed in a 500 mL four-necked flask provided 
with a stirrer, a condenser, a thermometer and a nitrogen inlet tube. 
Then, the mixture was stirred at a temperature of 180 to 190°C in a 
nitrogen atmosphere. The reaction was carried out for 3 hours while 
removing water to the outside of the system. Thus, an amide 
compound having a total amine value of 76.8 was obtained. Next, 60g 
of the amide compound was dispersed in a formic acid aqueous solution 
in 1L flask, resulting in 425.3g of a 15 wt% liquid additive A for 
regenerating wastepaper, wherein the formic acid solution was 
obtained by dissolving 3.8g of formic acid, which was the equivalent 
amount with respect to the total amine value of the amide compound, 
in 361. 5g of water. 
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23.4 


29.3 
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3 


NO. 3 


0.3 


0.405 


92.9 


r\ 
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21.4 


18.2 
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4 


NO. 4 


0.8 


0.405 


93.0 


o 


21.4 


18.2 
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5 


NO. 5 


0.5 


0.4O3 


92 5 


n 


21.8 


20.4 
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6 


NO. 6 


0.5 


0.390 


89.5 


o 


. 22.6 


24.9 
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7 


NO. 7 


1.5 


0.41 1 


94.3 




20.6 


13.8 
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NO. 8 


2.3 


0.41 2 
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20.6 


13.8 
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NO. 9 


0.5 


0.392 


89.9 


o 


22.3 


23.2 


© 
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NO. 3 + NO. 5 
(50:50) 


0.4 


0.402 


92.3 


o 


21.8 


20.4 


@ 
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NO. 4 + NO. 5 
(50:50) 


0.4 


0.409 


93.8 


o 


21.1 


16.6 
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18.6 


2.8 
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NO. 11 


2.5 


0.430 


98.6 


X 


18.6 


2.8 


X 
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NO. 12 


1 


0.431 


98.9 


X 


18.4 


. 1.7 


X 
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NO. 13 
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0.428 


98.2 


X 


18.2 


0.6 
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NO. 14 


5 


0.432 


99.1 


X 


18.2 


0.6 


X 




6 


NO. 15 


0.5 


0.430 


98.6 


X 


18.6 


2.8 


X I 




7 


NO. 16 


0.5 


0.429 


98.4 


X 


18.8 


3.9 


X 




8 


NO. 17 


0.5 


0.433 


99.3 


X 


18.2 


0.6 


X 
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0.436 I 


100.0 


X 


18.1 
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